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(54) IC card reader/writer and data transfer method 



(57) Upon activating an inserted IC card (3) a 
reader/writer (1) identities a protocol type of the K) card 
(3) based on initial response data sent from the IC card 
(3). When the protocol type of the IC card (3) is the 
same as that of the host unit (2) as a result of identifica- 
tion, control is effected to allow direct data transfer to be 
made between the host unit (2) and the IC card (3). 
When, on the other hand, the protocol type is different 



from that of the host unit (2) as the result of identifica- 
tion, control is so mode as to alow data transfer to be 
made between the host unit (2) and the IC card (3) sub- 
sequent to protocol conversion. By doing so. one IC 
card reader/writer (1) can hand a plurality of IC cards (3) 
different in type from each other. 
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Description 

The present invention relates to an IC card 
reader/writer for reading/writing data from/to, lor exam- 
ple, IC cards different in type from each other and a 5 
method for transferring data to and from IC cards. 

Conventionally, when an IC card whose protocol 
type belongs to the international standard protocol T = 1 
(half-duplex start-stop synchronization block transmis- 
sion protocol) is operated, use has been made of an IC 10 
card reader/writer corresponding to an IC card of the 
protocol type T = 1, while, when an IC card whose pro- 
tocol type belongs to the international standard protocol 
T = 0 (half-duplex start-stop character transmission pro- 
tocol) is operated, use has been made of an IC card is 
reader/writer corresponding to an IC card of the proto- 
col type T =. 0. 

As appreciated from the above, when the IC card of 
the protocol type T = 1 and IC card of the protocol type 
T = 0 are to be operated, it is necessary to have two cor- 20 
responding IC card reader/writers, one of which is of a 
typeT= 1 and the other of which is of a type T = 0. It has 
been impossible, therefore, to operate these different 
kinds of IC cards (T = 1, T - 0) on one IC card 
reader/writer. 26 

ft is accordingly the object of the present invention 
to provide an IC card reader/writer and data transfer 
method which can handle a plurality of kinds of IC cards 
of different protocol types. 

In order to achieve the above object, according to so 
one aspect of the present invention, there is provided an 
IC card reader/writer connected to a host unit based on 
a first protocol and adapted to be operated based on a 
command from the host unit and to aHow data transfer to 
and from an inserted IC card, comprising: 35 

identifying means for, when an inserted IC card 
is activated, identifying a protocol type of the IC card 
based on a specific one of data sent from the IC card; 

first control means for, when the protocol type of 
the IC card belongs to a first type as a result of identifi- 40 
cation by the identifying means, allowing direct data 
transfer to be made between the IC card and the host 
unit; and 

second control means for, when as a result of 
identification by the identifying means the protocol type 45 
of the IC card belongs to a second type different from 
the first type, allowing data transfer to be made between 
the host unit and the IC card after subjecting transfer 
data to protocol conversion. 

According to another aspect of the present inven- so 
tion, there is provided a method for transferring data in 
an IC card reader/writer connected to a host unit based 
on a first protocol and adapted to be operated based on 
a command from the host unit and to allow data transfer 
to and from an inserted IC card, comprising the steps of: 55 

when an inserted IC card is activated, identifying 
a protocol type of the IC card based on a specific one of 
data sent from the IC card and providing a result of iden- 
tification; 



when the protocol type of the IC card belongs to 
a first type as the result of identification, effecting control 
to allow direct data transfer to be made between a host 
unit and the IC card; 

when the protocol type of the IC card is a second 
type different from the first type as the result of identifi- 
cation, subjecting transfer data to protocol conversion; 
and 

effecting control to transfer the protocol-con- 
verted data between the host unit and IC card. 

In this way, the IC card reader/writer according to 
the present invention can handle IC cards whose proto- 
col types differ from each other and, by doing so, for 
example, it can be used on a different IC card even if the 
IC card of the user belongs to either a protocol type T = 
0 or a protocol type T= 1. 

This invention can be more fully understood from 
the following detaied description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a block diagram schematically showing a 
practical array of an IC card reader/writer system of 
the present invention; 

FIG. 2 is a schematic view showing an outer 
appearance of the IC card reader/writer; 
FIG. 3 is a block cfiagram schematically showing an 
arrangement of an IC card reader/Writer; 
FIG. 4 is a flew chart for explaining a basic opera- 
tion of the IC card reader/writer; 
FIG. 5 is a flow chart lor explaining an analytical 
action of initial response data; 
FIG. 6 is a flew chart for explaining an operation 
when a protocol type of the IC card is T « 0; and 
FIG. 7 is a flow chart for explaining an operation 
when a protocol type of an I C card is T « t . 

One embodiment of the present invention wil be 
explained below with reference to the accompanying 
drawings. 

FIG. 1 shows a practical system of an IC card 
reader/writer according to the present invention. That is, 
an IC card reader/writer 1 is connected, via an RS-232C 
interface for example, to a host apparatus 2 serving as 
a high-level apparatus. Upon receipt of an IC card 3, the 
IC card reader/writer 1 accepts it to allow data to be 
read from, or written to, the IC card. 

FIG. 2 is an outer view showing the IC card 
reader/writer 1. At the front side of a body 4 of the IC 
card reader/writer 1 are provided, for example, a card 
insertion inlet 5 for inserting an IC card 3, a power sup- 
pry lamp 6 lighted when a power supply is turned on, an 
access lamp 7 lighted when the reader/writer is 
accessed by the IC card 3. Reference numeral 8 shows 
a power supply cord. 

FIG. 3 is a block diagram showing the arrangement 
of the IC card reader/writer. That is, to a CPU (central 
processing unit) 21 is connected a read only memory 
(ROM) 22, random access memory (RAM) 23, IC card 
interface 24 and communication interface 25. The com- 
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muni cation interface 25 is comprised of an RS-232C 
interface and connected to a host unit 2. The RAM 23 is 
used for storing various kinds of data. The IC card inter- 
face 24 serves as an interface to the IC card 1 via a con- 
tact, not shown, and, after performing predetermined 
conversion processing, etc., on the IC card data sends 
the corresponding data to the CPU 21. The IC card 
interface 24 also performs predetermined conversion 
processing, etc., on the data from the CUP 21 and 
transfers it to the IC card 1 via a contact, not shown. 

The communication interface 25 serves as an inter- 
face upon communication to and from the host unit 2 
and, after performing serial/parallel conversion process- 
ing, etc., on the data from the host unit 2, transfers the 
corresponding data the CPU 21. The communication 
interface 25 performs parallel/serial conversion 
processing, etc., on the data from the CUP 21 and 
sends it to the host unrt 2. A switch SW1 is turned ON at 
a Through mode" as wil be set out below and turned 
OFF at the other time. 

The basic operation of the IC card reader/writer 1 in 
the arrangement dbove will be explained below with ref- 
erence to a flow chart as shown in FIG. 4. 

In the IC card reader/writer 1 , with the power supply 
turned ON, the CUP 21 is reset the memories (ROM 
22, RAM 23) are checked, associated haroVare and 
software are initialized, and soon. At this time, if the IC 
card 3 is inserted into the IC card reader/writer 1 , the IC 
card reader/writer 1 ejects the IC card therefrom. 

When the resetting of the CPU 21, checking of the 
memories, initialization of the hardware and software 
are normally completed, the IC care reader/writer 1 is in 
a state ready for a R/W (reader/writer) command to be 
transferred from the host unit 2. When, in this state, the 
IC card reader/writer 1 receives an IC card insertion 
request command from the host unit 2 - step (1), an IC 
card user can inserts his or her IC card 3 into the card 
insertion inlet 5 of the IC card reader/writer 1 - step (2). 
If, in this case, the IC card 3 is inserted before receiving 
the IC card insertion request command, the IC card 
reader/writer 1 rejects the IC card. 

With the IC card timing ty inserted, the reader/writer 
1 detects the IC card and accepts it for holding. The IC 
card reader/writer 1 performs such IC card activating 
operations as the supplying of the power, supplying of a 
3.5 MHz clock pulse and releasing of the resetting - step 
(3). 

Upon the activating operation by the IC card 
reader/writer, the Ic card 3 transfers initial response 
data called "an ATR (answer to reset)" to the IC card 
reader/writer 1 - step (4). Here, it is assumed that the 
initial response data contains data representing a type 
of protocol for the IC card. This is the already well- 
known technique and any further explanation of it is, 
therefore, emitted. 

The CPU 21 in the IC card reader/writer 1 analyzes 
the initial response data sent from the IC card 3 and 
identifies the type of the protocol for the inserted IC card 
3. 



The analysis of the initial response data is carried 
out in accordance with a flow chart as shown, for exam- 
ple, in FIG. 5. First checking is made to see whether the 
initial response data from the IC card 3 is normal or not 

5 (ST1). If the answer is in the negative, the inserted IC 
card 3 is ejected from the reader/writer (ST5). If, on the 
other hand, the answer is in the affirmative, determina- 
tion is made about whether or not the type of the proto- 
col in the initial response data belongs to an initially 

10 determined one protocol, for example, the international 
standard protocol T = 1 (half-duplex start-stop synchro- 
nization block transmission protocol) (ST2). rf rtfsT= 1, 
then the type of the protocol in the IC card 3 is deter- 
mined to be T= 1 and the switch SW1 is turned ON, that 

15 is, the mode is set to the "through" mode as will be set 
out below (ST3). Thereafter, the initial response data is 
transferred to the host unit 2 via the RS-232C interface 
(ST7). 

ff a result of determination is not T » 1, determina- 
te tkxi is mode about whether or not the type of the proto- 
col in the initial response data belongs to another type 
of the protocol initially determined, for example, T = 0 
(half-duplex start-stop character transmission protocol) 
(ST4). ff T = 0, then the switch SW1 is turned OFF, that 
26 is, the mode is set to a "through" inhibiting mode as will 
be set out below (ST6). Thereafter, the initial response 
data is transferred to the host unit 2 via the RS-232C 
interface (ST7). 

In this way. when the type of the protocol of the IC 
30 care 3rsT = 0orT = 1,thelC card reader/writer 1 trans- 
fers the initial response data from the IC card 3 to the 
host unit 2 via the RS-232C interface - step (5). When 
the type of the protocol of the IC card 3 is neither T= 0 
nor T =s 1 through the analysis of the initial response 
36 data, the IC card ready/write 1 ejects the IC card there- 
from - step (6). 

When the IC card ejection request command is 
received from the host unit 2 - step (7) - after given data 
is transferred between the IC card 1 and the host unit 2, 
40 the IC card reader/writer 1 resets the IC card 3 through 
its nonactfvating action on the IC card, stopping the sup- 
ply of a power and of a clock ptise- step (8). Thereafter, 
the IC card reader/writer 1 ejects the IC card 3 there- 
from - step (9) and is placed back to a state ready for a 
45 W/R command to be received from the host unit 2. 

An explanation will be given below of the process- 
ing by the IC card reader/writer 1 in the case where a 
command is sent from the host. Here it is assumed that 
the host unit 2 is based on the protocol type T = 1 . 
50 First, when the protocol type of the inserted ICcard 
3 is T « 0, that is, the IC card reader/writer 1 receives, 
from the IC card 3, an initial response data presented 
with the protocol type T = 0, the IC card reader/writer 1 
sets the data transmission method to a through inhtort- 
55 ing mode (SW1 : OFF) and the transmission data from 
the host unit 2 has an attached node address. The data 
is transferred to the IC card readertorrter. The CPU 21 
of the IC card reader/writer checks the transmission 
data from the host unit and, if the node address of the 
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transmission data belongs to the IC card, the IC card 
reader/writer buffers the transmission data and, after 
being protocol-converted, transferred to the IC card 3. 

Here, with reference to the flow chart as shewn in 
FIG. 6. explanation will be given below about the case s 
where the host unrt2 writes data into the IC card. Since 
the host unit 2 is based on the half-duplex short-stop 
synchronization block transmission protocol (T - 1), it 
transmits data, as a block transmission format at each 
64 byte for instance to the IC card reader/writer 1 - step w 

(10) . The IC card reader/writer 1 buffers the transmis- 
sion data to the IC card and protocol-converts a half- 
duplex start-stop synchronization block transmission to 
a half-duplex start-stop character transmission format 
and, as the character transmission format transmits is 
data to the IC card 3 at each byte for instance - step 

(11) . 

The IC card 3 writes the transmitted data into mem- 
ory and then a corresponding electronic response mes- 
sage is transmitted as a character transmission format 20 
to the IC card reader/writer 1 - step (12). The IC card 
reader/writer 1 buffers the transmission data coming 
from the IC card 3 and protocol -converts the half-duplex 
start-stop character transmission to a half-duplex start- 
stop synchronization block transmission format. By 25 
doing so, the data is transmitted as a block transmission 
format to the host unit 2 - step (1 3). 

In the case where the protocol type of the inserted 
IC card 3 is T= 1, that is, initial response data presented 
with the protocol type T= 1 is received from the IC card so 
3, the IC card reader/writer 1 supplied the data trans- 
mission method to a through mode (SW1: ON). The 
transmission data from the host unit 2 is supplied to 
both the IC card reader/writer and the IC card. The CPU 
21 of the IC card reader/writer checks the transmission ss 
data coming from the host unit 2 and. when the node 
address of the transmission data is other than that from 
the IC card reader/writer, disregards the transmission 
data. By doing so, the transmission data directed from 
the host unit 2 to the IC card is transmitted directly to the 40 
IC card. 

With reference to a flow chart as shown in FIG. 7, 
explanation will be given below about the case where 
the host unit 2 writes data into the IC card. 

The host unit 2 transmits data, as a block transmis- 45 
skxi format to the IC card reader/writer 1 at each 64 
bytes for instance - step (14). When T = 1, the IC card 
reader/writer 1 does not buffer the transmission data to 
the IC card 3 and transmits the data, as a through 
mode, to the IC card 3 in the form of the block transmis- so 
sion format - step (15). 

After writing the transmission data into memory, the 
IC card 3 transmits a corresponefng electronic message 
to the IC card reader/writer 1 as a block transmission 
format at each 64 bytes for instance - step (16). Since » 
the IC card reader/writer 1 is set to be in a through 
mode when T » 1 , the transmission data to the host unit 
2 is not buffered and thus the data is transmitted as a 
block transmission format to the host unit -step (17). 



When the data transmission between the host unit 
2 and the IC card 1 is completed, the host unit 2 sends 
an IC card ejection request command with a node 
address of the IC card reader/writer attached thereto 
the IC card reader/writer - step (7). Upon receipt of this 
request command, the IC card reader/writer 1 deacti- 
vates the IC card as set out above - step (8), ejects the 
IC card therefrom -step (9) and is placed in a R/W com- 
mand wait stata 

Even if the protocol of the IC card 3 is either T = 0 
or T = 1, the data transmission between the IC card 
reader/writer 1 and the host unit 2 is carried out based 
on the half-duplex start-stop synchronization block 
transmission protocol (T - 1). When T = 0, the trans- 
mit/receive block between the host unit 2 and the IC 
card 3 is transmitted to the host unit 2 or the IC card 3 
after the buffering of the transmission data by the IC 
card and, when T = 1 . the through mode is involved with 
no buffering. 

By doing so, the IC card 3 owned by the user can be 
handled by a single IC card reader/writer even if the pro- 
tocol type is either T = 0 or T = 1. 

Although the above-mentioned embodiment has 
been explained in connection with the protocol type 
being T ■ 1 or T ■ 0, the present invention is not 
restricted thereto and it can also be applied to other 
types. 

Further, use may be made of three or four types of 
protocols without being restricted to two types only. 

According to the present invention, as set out 
above, there are provided an IC card reader/writer and 
data transmission method which can be applied to sev- 
eral IC cards whose protocol types are drtferent from 
each other. 

Claims 

1. An IC card reader/writer (1) connected to a host 
unit (2) performing convnunication based on a first 
protocol, and adapted to be operated based on a 
command from the host unit (2) and to transfer data 
to and from an inserted IC card (3), characterized 
by comprising: 

identifying means (ST2, ST4) for, when an 
inserted IC card is activated, identifying a protocol 
type of the IC card based on a specific one of data 
sent from the IC card; 

first control means - steps (14), (15), (16), 
(17) for. when the protocol type of the IC card (3) 
corresponds to the first protocol same type as the 
host unit as a result of identification by the identify- 
ing means, transferring data between the IC card 
and the host unit directly; and 

second control means - steps (10), (11), 
(12), (13) for, when as a result of identification by 
the identifying means the protocol type of the IC 
card (3) corresponds to a second protocol different 
from the first protocol, transferring data between 
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the host unit (2) and the IC card (3) after performing 
protocol conversion of transfer data. 

2. The reader/writer (1) according to daim 1 , charac- 
terized in that the data transmitted from the host s 
unit has an attached node address and the first 
control means has means for analyzing only data 
with a node address of the IC card reader/writer (1) 
attached thereto and for transferring the other data 
directly to the IC card w 

3. The reader/writer (1) according to claim 2, charac- 
terized in that the data with a node address of the 
IC card reader/writer contains a card ejection com- 
mand and the IC card reader/writer has means - is 
step (9) for ejecting the IC card upon receipt of the 
card ejection command. 

4. The reader/writer according to daim 1, character- 
ized in that the first protocol is comprised of a block 20 
transmission protocol and the second protocol is 
comprised of a character transmission protocol and 
the second control means has means - steps (10), 
(11) for buffering block unit data from the host unit 
and for transferring the data to the IC card after 2s 
being converting the block unit data to a character 
unit data and means - steps (12), (13) for buffering 
the character unit data from the IC card and for 
transmitting the data to the host unit after convert- 
ing the character unit data to a block unit data. 30 

5. The IC care reader/writer (1) according to claim 1, 
characterized by further comprising: 

an IC card interface (24) for providing an IC 
card interface with the IC card; 35 

a communication interface (25) for providing 
an interface with the host unit; and 

a mode switch (SW1) provided between the 
IC card interface and the communication interface 
to switching a transfer mode between the host unit 40 
and the IC card via the IC card reader/writer, 
wherein 

the first control means includes means (ST3) 
for, when the protocol type of the IC card corre- 
sponds to the first protocol same type as the host 45 
unit as a result of identification by the identifying 
means, switching a mode switch to a through mode 
and transferring data between the host unit and the 
IC card directly and 

the second control means indudes means so 
(ST6) for, when the protocol type of the IC card cor- 
responds to the second protocol different from the 
first protocol as a result of identification by the iden- 
tifying means, switching the mode switch to a 
through inhibiting mode and transferring data 55 
between the host apparatus and the IC card after a 
corresponding protocol conversion of transfer data 
has been achieved. 



6. A method for transferring data for an IC card 
reader/writer (1) connected to a host unit (2) per- 
forming (xxnmunication based on a first protocol, 
and adapted to be operated based on a command 
from the host unit (2) and to transfer data to and 
from an inserted IC card (3), characterized by com- 
prising the steps of: 

when an inserted IC card (3) is activated, 
identifying (ST2, ST4) a protocol type of the IC card 
(3) based on a specific one of data sent from the IC 
card (3) and providing a resiit of identification; 

when the protocol type of the IC card (3) cor- 
responds to the first protocol same type as the host 
unit as the result of identification, - steps (14), (15), 
(1 6), (1 7) controlling data to be transferred between 
a host unit (2) and the IC card (3) directly; 

when the protocol type of the IC card (3) is a 
second protocol different from the frst protocol as 
the result of identffication, subjecting - steps (10), 
(1 1), (12), (13) transfer data to protocol conversion; 
and 

controlling (21) the protocol-converted data 
to be transferred between the host unit and IC card. 
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